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BELLCOMM. INC. 
955 L'ENFANT PLAZA NORTH, S.W. WASHINGTON, D.C. 20024 B70 09052 

SUBJECT: T e k t i t e  I1 Data Management/Handling 
Case 103-7 

DATE: September 28, 197.0 

FROM: M. J. Reynolds 

ABSTRACT 

T e k t i t e  I1 is a seven-month underwater research  
program t o  determine the  a b i l i t y  of men t o  l i v e  and work 
u s e f u l l y  under t h e  s e a  f o r  per iods up t o  t h r e e  weeks. 
Seventeen multi-aquanaut crews w i l l  p a r t i c i p a t e  i n  t h e  
program, supported by a team drawn from government agencies ,  
u n i v e r s i t i e s  and indus t ry .  Bellcomm i s  respons ib le  f o r  
t he  management of t h e  behavioral  d a t a  c o l l e c t e d  by T.V. 
observers ,  by t h e  aquanauts and from labora tory  a n a l y s i s  
of b i o l o g i c a l  samples. S p e c i f i c  a c t i v i t i e s  include:  

1. rece ive  t h e  o f f - l i n e  punched d a t a  (punched 
a f te r  the  occurence of an a c t i v i t y )  as w e l l  
as t h e  on-line punched information on pre- 
pe r fo ra t ed  IBM cards .  

2. process  t h e s e  cards y i e l d i n g  both weekly 
r e p o r t s  and s p e c i a l l y  configured punched 
d a t a  cards  for  p a r t i c u l a r  u se r s .  

3 .  store  t h e  information on magnetic t ape  f o r  
f u t u r e  ana lys i s .  
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BELLCOMM. INC. 
955 L'ENFANT PLAZA NORTH, S.W. WASHINGTON, D.C. 20024 B70 09052 

SUBJECT: T e k t i t e  I1 Data Management/Handling DATE: September 28, 1970 
C a s e  103-7 

FROM: M. J. Reynolds 

MEMORANDUM FOR FILE 

INTRODUCTION 

T e k t i t e  I1 i s  an underwater research  program t o  
eva lua te  man's a b i l i t y  t o  l i v e  and work u s e f u l l y  beneath 
t h e  s e a  f o r  dura t ions  up t o  three weeks.  This seven-month 
endeavor c o n s i s t s  of seventeen multi-aquanaut crews and i s  
supported tops ide  by a team drawn from government agencies ,  
i ndus t ry ,  as w e l l  as from u n i v e r s i t i e s .  Bellcomm, Inc.  i s  
respons ib le  f o r  t he  management and subsequent s t o r a g e  of 
t he  behaviora l  d a t a  co l l ec t ed  during t h e  T e k t i t e  I1 long- 
t e r m  experiment. Its r o l e  i s  more f u l l y  descr ibed i n  t h e  
fol lowing sec t ions .  

DATA COLLECTION 

A s  i n  T e k t i t e  I1 (February 15-April 15,  1 9 6 9 1 ,  
a support  van i s  manned by two observers  a t  a t i m e  who 
monitor t he  aquanauts v i a  video screens  on a twenty-four* 
hour b a s i s  f o r  t h e  dura t ion  of the mission. The observers  
punch pre-perforated IBM cards according t o  t h e  observed 
behav io r / ac t iv i ty  of each crew member a t  a s p e c i f i e d  t i m e . 2  
I n  add i t ion  t o  t h e s e  porta-punch d a t a  ca rds ,  information i s  
c o l l e c t e d  from a t i m e  log kept by t h e  aquanauts t h a t  i s  
la te r  re layed  t o  IBM ca rds ,  and a l s o  from d a t a  cards  proces- 
s ed  a f t e r  b i o l o g i c a l  samples have been processed or  s tudied .  

DATA MANAGEMENT /HANDLING 

The T e k t i t e  I1 Data Management/Handling opera t ion  
a t  Bellcomm is divided i n t o  three p a r t s :  

1. Manual Handling 
2 .  Weekly Sort  and Formatted Output 
3. Data Bank Storage 

(See Appendix A f o r  t h e  weekly d a t a  flow a t  Bellcomm commen- 
c ing  with t h e  a r r i v a l  of the d a t a  cards  from t h e  Virgin I s l ands . )  

* T e k t i t e  I monitored aquanauts f o r  e ighteen  hours pe r  day. 
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Aquanaut S t a t u s  Record 

Dive Record 

1. Manual Handling 

Upon t h e i r  a r r i v a l  a t  Bellcomm, t h e  T e k t i t e  I1 porta-  
punch cards  are dupl ica ted ,  i n t e r p r e t e d ,  and l i s t e d  i n  sequen- 
t i a l  order .  Then, a v i s u a l  scan i s  performed on t h e  l i s t i n g  
t o  c o r r e c t  any gross  mispunches. 

2. Weekly S o r t  and Formatted Output 

The weekly da t a  cards (approximately 2000 cards  per  
week) a r e  read chronologically onto a temporary tape.  T h i s  
t ape  is  then fed  i n t o  the  Format Program (see Appendix B f o r  
t h i s  flow c h a r t )  developed a t  Bellcomm, y i e ld ing  output  t a i l o r e d  
t o  t h e  d i v e r s i f i e d  reques ts  of t he  various agencies.  

Requested V i s i b i l i t y  I Agency 

On-Site Virgin I s lands  

NASA 

Universi ty  of Texas 

L i s t ing  

L i s t ing  

L i s t i n g ,  punched 
cards  

A t  p resent ,  t h e r e  a r e  seven measures* each depic t ing  
var ious  events  and a c t i v i t i e s  of the T e k t i t e  I1 c r e w :  

03 G a s  Usage Record 

I Record 
0 4  

05 

06 

Retiring-Duration-Arising 
Record 

Communication w i t h  Topside 
Record 

Spec i f i c  Events Record I 0 7  

(See Appendix C f o r  t he  template layout3  for  each ind iv idua l  
measure. ) 

*Two a d d i t i o n a l  measures a r e  soon t o  be incorporated.  
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For c l a r i f i c a t i o n ,  the output  l i s t i n g  comprises 
no t  only t h e  recorded da ta  but a l s o  a d e t a i l e d  legend and 
heading explanat ion f o r  an easy v i s u a l  scan.  (See Appendix 
D f o r  a sample of t h e  legend and d a t a  i t e m s  f r o m  Measure 01.) 

Optimally, da t a  received from the  Virgin I s l a n d  
s i t e  loca t ion  can be processed wi th in  one day. Thus, w i th in  
a few days, t h e  r e s u l t s  w i l l  be i n  c i r c u l a t i o n :  t h e  on - s i t e  
personnel w i l l  view t h e  f r u i t s  of t h e i r  l abo r ;  the  
Universi ty  of Texas w i l l  be able  t o  proceed with ana lys i s  
v i a  s p e c i a l l y  configured punched d a t a  cards accompanying t h e  
l i s t i n g ;  and the  o the r  agencies w i l l  have t h e  opportuni ty  t o  
follow T e k t i t e  I1 progress.  T o  d a t e ,  t h e  one-day turn-around 
t i m e  has been r ea l i zed .  

3 .  Data Bank Storage 

Bellcomm w i l l  house t h e  T e k t i t e  I1 d a t a  a s  it does 
t h e  T e k t i t e  I da ta .  Each week the  new da ta  is  merged 
chronological ly  w i t h  t h e  already processed T e k t i t e  I1 d a t a  
cards .  (See Appendix E f o r  a flow c h a r t  of merge program.) 
These  d a t a  images, r e s id ing  on magnetic tapes  (36 BIT-words, 
556 BITS  pe r  inch,  256 word records,  odd p a r i t y )  a r e  sequen- 
t i a l l y  arranged according t o  measure i d e n t i f i c a t i o n ,  mission 
number, mission day and t i m e .  

DATA ANALYSIS 

A l l  a n a l y t i c a l  s tud ie s  a r e  being conducted by the 
Universi ty  of Texas i n  A u s t i n  under the d i rec t  superv is ion  of 
D r .  Robert Helmre ich  (Department of Psychology). However, due 
t o  the proximity of t h e  da t a ,  ana lys i s  can a l s o  be undertaken 
by Bellcomm. These r e s u l t s  w i l l  no t  only describe man's 
behavior,  ac t ions  and performance wi th in  t h e  depths of t he  sea ;  
bu t  a l s o  y i e l d  information p o t e n t i a l l y  appl icable  t o  man's 
adapta t ion  i n  outerspace.  Nonetheless, a t  t h i s  t i m e ,  ana lys i s  
is  the s o l e  r e spons ib l i t y  of the  P r i n c i p l e  I n v e s t i g a t o r ,  
D r .  He lmre ich ,  a t  Texas. 

1 0  1 1 - M J R - m l a  M.  J. Reynoids 
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FOOTNOTES 

1. Mach, Radloff and Z i l l ,  T e k t i t e  I F i n a l  Report, Appendix 
A.2 Behavioral Program, pp. 26-28. 

2.  R. S. Mach, T e k t i t e  I1 Behavioral Observers Handbook, 
(Case 105-51, pp. 1 and 2. 

3 .  Ib id . ,  pp. 5 ,  7 ,  9 ,  11, 1 9 ,  26 and 29 .  



AQUANAUT STATUS RECORD 

I L O C O M O T I N G  

MSR 
ID 

I N O T  C O M M U N I C A T -  I S T A N D I N G -  I L i G n T  
; ~ ~ ; l ~ ~ ; ~ ~  1 L E A N I N G  1% 1 TRANSLATIONAL 

L I S T E N I N G  

0. 

I .  

2 

3 

U 

5 

6 

7 

8 

9 - 

0, 0 4  

A C T I V I T Y  C O M M U N l C A T l O N  C A T E G O R I E S  I c [ ~ ~ ~ ~ ~ l ~ s  l M O V t M t N T  CATEGOPIES 
C A T E G O R I E S  

II D I R E C T  M A R I N E  1 S C I E N C E  -1 _ _  1' '  :!!!ING- 1 1 0 M A R  S C I E N C E  0 S T A N D I N G -  0 NO MOVEMENT S U P P O R T  S L o u c n i i G  

.. ~ - -  ~ 

. ~- 

6 S O L I T A R Y  
R E C R E A T I O N  

__ 
8 MOOERATE 

8 T A L L I Y b  O R  ' 8 ILL F O U R S  
41. EXPRESSIVE L I S T E N I N G  T O  

T O P S I D E  
-- - . 

9 L Y l N C  DOWN 9 V'GOROUS 
sr EXPRESSIVE 

C O M P R T M T  S E C T I O N  A C T I V I T Y  C O M M U N I C A T I O N  P O S T U R E  M O V E M E N T  
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 l 2 3 ~ 5 l 2 3 4 5  . . . . .  

T I M E  0.0.. 
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winion D A V  

FIRST DAY - 01, E T C .  

D I V E  START TlWE 

TlWL R E : [ m l R  CLOCK] TO 
I E A R E S T  W l I Y T E  FIRST 
A Q Y A I A U T f I T E R S U A l E R  

RID CITEDORIES 

I. D P E I  C I R C U I T  
2. CLOSED C I R C U I T  
1. H O O K A U  
@. F R E E  

E D R  [ E Y ] O R D E R  

AT START O F  TEAW D I V E  I S  
A Q U A I A U T  FIRST.  I D .  8RD. 
E T C . 0 U T  O F  WADITAT 

D I V E  D U I A T l O I  

o - I I H II 10 I. u I I n I I I, I to 8 - . a  u u o o I I m I I I I .I I I m n N I m I 

n 
DIVE IDLITIFICATIOW 

TOTAL W . O F  W l I U T E S  I I  
U A T E R D E T U E E I  E I D D F  I P R E P A R A T I O I  FOR A I D  

AT f I D  O f  D I V E  ORDER OF 1 A U A I A U T ' I t E T U R I  I t .  I1 I I! F l R I l , ~ O  E T C  D A C l  
IITO IADITAT.  

c-2 
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START TIME 

O E I E R A L  START TIME 
L ISTED I l l  PAPER 108 

YAW 

PUWCM M I S  I D  I 

RIQ CATEODRIES 

I. DPEW CIRCUIT  
2. C L O l E D  C l l C U l T  
a. N O O K A M  

D I V E  DURATIDW 

DIFFEREWCE Ill MIWUTES. 
BETWEEW D I V E  START A I D  
STOP T IMES A S  LISTED Ill 
T N E P A P E R L D O  

A ?  

c-3 
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DLFflITiOI(: AR18111 - UHEI A I  AQUANAUT (ET8OUT OF BE0 T O  B L t f l  T I E  DAY 
RETiR111 - 111 I T I E  A ( U A I A U l 8 E T S  1110 MIS 1 U I l  FOR T I L  11181 
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EVENT IDENTIFICATION 
G general categxy 
S sm i f i c  11 

MH maintenance of h h i t a t  

1 hwsekeeping 
i habit. ma;nt. 
3 11 repair 

S P E C I F I C  E V E  N T  R E C O R D  

0 less than 3nlin 

1 3 -10 
2 1 0 -  20 f 90 -120 if nvoi tub le 

5 45 -60 
6 6 0 - 9 0  

C- 8 
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